Lipogenic enzyme gene expression in rat liver during development after birth.
The time courses and the regulation of lipogenic enzyme gene expression during development after birth have been investigated. The mRNA concentrations and activities of liver lipogenic enzymes (acetyl-CoA carboxylase, fatty acid synthase, malic enzyme, glucose-6-phosphate dehydrogenase, and ATP-citrate lyase) were very low in all the suckling rats, regardless of dietary fat of the mothers. After weaning to the same diet as the mothers, the mRNA and enzyme levels were greatly increased by the fat-free or hydrogenated fat diet but not so greatly increased by the corn or fish oil diet. The mRNA concentrations of all the groups reached maximum at 4-6 weeks old and then decreased, usually to 40-60% of the maximal levels. It appeared that the gene expression after weaning is subject to strong nutritional regulation, as well as developmental regulation. The plasma levels of triiodothyronine and insulin were low during suckling. Malic enzyme mRNA level was increased by triiodothyronine treatment even during suckling, but the absolute increase was much less than after weaning. Thus, the gene expression of lipogenic enzymes during suckling appeared to be suppressed by nutritional and hormonal regulation, or may not be sufficiently developed. On the other hand, the hepatic triacylglycerol levels were increased slightly at 2 weeks old and greatly at 3 weeks. As the gene expression of lipogenic enzymes was still low at that time, the major triacylglycerols appear to be obtained from milk and accumulated in preparation for weaning.